ya.

/—7

» Los Alamos
NATIONAL LABORATORY
————— (37.0%4) ~

LA-UR-19-22151

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

w17_seismicsources “Walking the road from Impacts to Seismic Sources
for celestial bodies”

Larmat, Carene
Lei, Zhou

Knight, Earl E.
Rougier, Esteban

IC website
Report

2019-03-11




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher

recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its

technical correctness.



wl7_seismicsources “Walking the road from Impacts to Seismic Sources for celestial bodies”
Pl: C. Larmat EES-17
Participant: Zhou Lei, Earl Knight, Esteban Rougier, EES-17

We are developing new numerical models of meteor impacts as generator of seismic waves. Such
models are needed for the exploitation of impact data on future NASA missions.

Our numerical models use two codes: HOSS, a : —

.. . _ B Seismic signal recorded
Finite-Discrete Element method code Z DS on Apollo stations
developed at LANL for the impact modeling S
and SPECFEM3D, a spectral element method
open-source code for the modeling of wave
propagation. The two codes are run
subsequently, the output of HOSS being used
to drive SPECFEM3D as an external boundary.

Our numerical codes allow us to investigate High strain regime
how efficient are impact to generate seismic Equation of State
waves. Current models differ by several orders
of magnitude.

Elastic regime
full wave Equation

Left: high-resolution camera
capture of an impact

', performed at the Ames

- Vertical Gun Range NASA
facility.
Right: Modeling performed on
LANL HPC resources using the
LANL developed suite HOSS
based on an unique Finite-
Discrete Element method
(FDEM).




